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International Journal of Social Psychiatry is no social support, these factors may increase suicide risk (Perlman et al., 2011) , but are also strongly related to psychiatric disorders (Cavanagh, Carson, Sharpe, & Lawrie, 2003) . Therefore, psychiatric professionals often are faced with the complex task of assessing the risk for suicide.
Currently, there is no gold standard in suicide assessment, in terms of an instrument of first choice (Gaynes et al., 2004) . In Dutch mental health care, recent guidelines state that all professionals (including psychiatrists, nurses, psychologists and psychotherapists) need to be able to explore the suicidal state. They need to be able to assess the psychosocial state the person is in and the main risk factors. Also important are involving family, referring to specialized care and taking of the person's safety (Hemert et al., 2012) . Every mental health professional may be confronted with suicidal patients, frequency and severity being dependent on differing patient populations and treatment settings. In many situations, psychiatric emergency services are called upon, both by professionals from within and outside specialty mental health services (Roberts, 2005) . In the Netherlands, as in other European countries, community psychiatric nurses (CPNs) are often the frontline workers in such psychiatric emergency service, backed by psychiatrists in either a training, attending or consulting role (Godin, 2004) . Both nurses and doctors find the comprehensive assessment (including structured procedures) of suicidality difficult, in spite of its inclusion in several educational or professional curricula. There are no clear guidelines on which professional should perform such assessments and under which conditions, which reinforces the need of cross-disciplinary instruments that may be used by a variety of professionals (Bongar, Maris, Berman, & Litman, 1992) . This lack of direction may be partly caused by the limited value of structured assessments for suicide risk (Brown, 2001) . Most have been poorly tested in prospective studies, or have limited predictive power in daily practice, and therefore may be underused. Conceptual problems easily arise in assessments of suicide risk, related to the issue whether an instrument should assess risk factors (e.g. depression or loss of loved one) or risk symptoms (e.g. suicidal thoughts, or plans) or both. Psychometrically, a combination of a formative (risk factor) model and a reflective (risk sign) model is complicated.
Commonly used suicide risk assessment tools in clinical settings are, for instance, the Beck Hopelessness Scale (BHS) (Beck & Steer, 1988) , which was designed to measure negative attitudes about one's future and perceived inability to avert negative life occurrences. The BHS has internal consistency scores ranging from α = .82 to α = .93 (Cronbach's alpha) among psychiatric samples (Beck & Steer, 1988) , and α = .77 to α = .88 in a non-psychiatric sample (Steed, 2001) .
Another is the Beck Scale for Suicide Ideation (SSI) (Beck, Kovacs, & Weismann, 1979) , which measures the current and immediate intensity of attitudes, behaviours and plans for suicide-related behaviour with the intent to end life, among psychiatric patients. The SSI has Cronbach's alphas ranging from α = .84 to α = .89.
Responses to the SSI have been significantly associated with the Beck Depression Inventory and Hamilton Rating Scale for Depression (Brown, Beck, Steer, & Grisham, 2000) . Predictive validity of the SSI for acute suicide showed that patients with a score >2 were seven times more likely to commit suicide. A third is the Modified Scale for Suicide Ideation (SSI-M; Miller, Norman, Bishop, & Dow, 1986) , which was designed to screen atrisk patients in clinical settings in a format that can be used by paraprofessionals and laypeople. Reported internal consistency of SSI-M responses range from α = .87 to α = .94 (Clum & Yang, 1995; Rudd & Rajab, 1995) . The SSI-M shows some support for establishing risk over time; however, there is limited evidence for its predictive validity.
Another developed scale is the Nurses' Global Assessment of Suicide Risk scale (NGASR) that has been widely translated and is used in many countries, however without proper psychometric evaluation (Cutcliffe & Barker, 2004) . We found two studies on the reliability and validity of the NGASR. One using a relatively small sample (n = 106) of psychiatric inpatients that assessed some aspects of reliability and validity. Reliability of the scale was supported with a total intraclass correlation coefficient (ICC) of .890 (range from .722 to 1.000). Other results supported the criterionrelated validity of the scale (Shin et al., 2012) . In another study, for the 16 items of the German version of the NGASR scale (n = 12), the observer's agreement for the total scores (ICC = .9) and the risk levels (kappa = 0.7) were high to very high (Kozel, Grieser, Riede, Seifritz, & Abderhalden, 2007) . In both studies, the relatively small sample sizes may be considered a limitation, as well as the insufficient assessment of validity of the NGASR. For this reason, we designed a full psychometric study with sufficient participants in a general mental health care setting.
The aim of this study is to establish the psychometric properties of the Dutch version of the NGASR, and the feasibility of its use in estimating the severity of suicide risk (risk assessment). Therefore, our research questions are as follows: what is the reliability, validity, interpretability and feasibility of the NGASR?
Methods

Design
In this descriptive study, the NGASR was completed by CPNs, as part of the psychiatric emergency service's routine assessment through a psychiatric interview by both a CPN and a psychiatrist or a psychiatrist in training. In one subsample, patients were also rated with another scale for suicidal intention (the Suicide Intention Scale (SIS); Cutcliffe & Barker, 2004 ) after a suicide attempt. In another subsample, the NGASR was also completed by a van Veen et al.
3 psychiatrist or a psychiatrist in training. A third subsample of patients was followed up for 6 months. Demographic and clinical data were collected for all samples.
The NGASR scale
The NGASR was developed by Cutcliffe in 2004 and is an assessment tool developed for nurses, used to identify psychosocial stressors that are reported to be strongly linked with suicide risk. It is based on 15 items, with different items given a different weighting, resulting in a maximum total score of 25. Scores of 5 or less represent a low level of risk, 6-8 represent intermediate risk, 9-11 represent high risk and 12 or more represent very high risk. Each item is supported theoretically and empirically by studies that have shown an association between the item and suicide.
However, the validity and reliability of the scale as a whole have not yet been empirically tested (Cutcliffe & Barker, 2004) .
Instrument translation
The NGASR was translated into Dutch with cooperation of the author of the original instrument, making use of forward and back translation by a professional translator. A multidisciplinary expert committee, consisting of five psychiatrists, one CPN and one academic professor with a nursing background, reviewed the translated version addressing semantic, idiomatic, experiential and conceptual equivalence. There was debate about a small number of items; however, this debate was not related to the translation of the instrument but rather to its content validity. Resulting from that discussion, some minor changes were made: 'misuse of drugs' was added to Item 4 and 'anhedonia' was added to Item 14.
Setting and participants
This study took place between January and May of 2010 in the central psychiatric emergency service of Utrecht, the fourth largest city in The Netherlands. This service assesses all patients within the city limits that are referred for crisis intervention (by general practitioner (GP), police, health and social care professionals, or self-referral). Included were all patients above age 17, excluded were those with whom an extensive assessment appeared impossible for safety reasons, with whom contact or communication was problematic (due to severe psychotic states, for instance with agitation or mutism) and those who were unable to understand the Dutch language without use of an interpreter.
Variables and measurements
Demographic and clinical (diagnosis, Global Assessment of Functioning (GAF)-score) characteristics were collected from patient files by the first author.
SIS
Apart from the NGASR, the recommended SIS (Diekstra, 1981) based on Beck's SSI (Beck et al., 1979) was completed by both a CPN and a psychiatrist or a psychiatrist in training in a subsample of 20 patients. Within the 3 months of the research, 20 patients ended up in the emergency room of a general hospital, because they had recently attempted to commit suicide. Since the SIS can only be completed after a patient has attempted suicide, the subsample is relatively small (20). The SIS was completed by the CPN that was involved during the hospital visit. The SIS consists of nine items, each scored between 0 and 2. A total score of 13 or higher indicates a strong intention for suicide. The SIS has moderately high internal consistency with Cronbach's alphas ranging from α = .84 to α = .89. Responses to the SSI have been significantly associated with the Beck Depression Inventory and Hamilton Rating Scale for Depression (Brown, 2001) .
Psychiatric interview
Psychiatric interviews were carried out with all patients, performed by a psychiatrist or a psychiatrist in training. The psychiatric interview is routinely used to make an initial diagnosis, a working hypothesis and a crisis treatment plan, while paying specific attention to risk assessment, and assessment of social, cultural and physical factors that are related to the crisis situation. The first author, blinded for NGASR scores and SIS scores, assessed the patient files for descriptions of suicidality, rating those as either 'no suicidality', 'suicidal thoughts', 'suicidal thoughts and intentions', 'suicidality not reported' and 'suicidality not assessable'.
Follow-up data
In the subgroup of patients who received ongoing outpatient care from the psychiatric emergency service, the patient files were further examined. Reports on suicidal thoughts, intent or attempts up to 6 months after the first assessment were coded by the first author appropriately as 'not recorded', 'absence of suicidality' and 'presence of suicidal thoughts or intent'.
Ethics committee
The study was approved of by the scientific committee of Altrecht Mental Health Care. As the NGASR was filled out by the professional after the routine psychiatric interview with the patient, no further ethical procedures were required.
Statistical analysis
Face validity (the expert opinion about the validity of the separate items) of the NGASR was determined by looking 4 International Journal of Social Psychiatry at response rates for each item. Inter-rater reliability was explored by calculating the ICCs, based on the two-way random effects model (agreement), for all patients who were rated both by CPN and psychiatrist or psychiatrist in training. An ICC of .80 or higher was considered satisfactory. Construct validity (structural validity) and possible multidimensionality of the NGASR were studied by principal component analysis (PCA) with varimax rotation on the 15 items of the scale. Item 15 was omitted because of problematic low variance. Factors were identified for those with an eigenvalue higher than 1. Items with factor loadings ⩾ 0.40 were used to define a factor and corresponding subscale. A subscale was constructed when the items within a factor showed an internal consistency (Cronbach's alpha) with a value of at least .60 ('questionable'). Values above .70 were considered 'acceptable'.
To compute sensitivity and specificity, the levels of severity of suicidality according to the NGASR categories have been cross-tabulated with the judgment on suicidality in the psychiatric interview (thoughts and plans) as well as with the follow-up records on suicidality (thoughts or plans), Criterion validity (concurrent validity) was obtained by studying the associations between NGASR sum scores and the relevant NGASR subscale scores, on the one hand, and (1) SIS sum scores and (2) categories of suicidality assessed during the psychiatric interview, on the other hand.
Furthermore, predictive validity was examined by studying the association with record notes on suicidality for those who were followed up in outpatient care for the next 6 months. Associations with the SIS were computed with linear regression analysis, adjusting for effects by age and sex. Associations with the categories of suicidality in the psychiatric interview, and during follow-up, were computed using multinomial regression analyses, computing odds ratios and 95% confidence intervals. All analyses were performed using SPSS 19 for Windows.
Results
Characteristics of the sample
In the study period, 395 patients were seen by the psychiatric emergency service. Of them, 20 were excluded because of one or more of the aforementioned criteria, 123 were not scored because of time limitations, totalling 143 excluded patients. A brief exploration of a random sample of patients not assessed because of time constraints showed no significant differences with the included patients. In total, 252 patients were assessed with the NGASR and psychiatric interview. Of the 252 times the NGASR was filled out, it was fully scored in 214 of cases (item nonresponse rate 15%). This was by and large due to the fact that NGASR Item 8 ('family history of serious psychiatric problems or suicide') was not scored in 13% of cases, most likely due to the absence of reliable information on family history. Socio-demographic and clinical characteristics of the respondents are shown in Table 1 . Characteristics of the sample are in good agreement with those observed in two measurement episodes in 2009 and 2010 (N = 275) , in which records of completely consecutive cases were examined (Hoff & Braam, 2012) , making this sample representative for the psychiatric emergency service. The most frequent reason of referral in the current study was suicidality with 38.1% (38% in measurement episodes 2009/2010), followed by psychosis/confused behaviour in 27.7% (27% in measurement episodes 2009/2010). The ethnic composition of the sample closely resembled that of the measurement episodes 2009/2010 sample: the percentage of ethnic Dutch patients was 74.0% (72% in measurement episodes 2009/2010).
Response rates on the NGASR items
As shown in Table 2 , most NGASR items received high response rates. Low scores were present on Item 15 ('Terminal illness'). Three other items also yielded rather low rates, Item 7 ('Evidence of a plan to commit suicide'), Item 9 ('Recent bereavement or relationship breakdown') and Item 11 ('Widow/widower'). In the subgroup of patients who were referred because of suicidality, the response pattern differed, with lower scores for items on psychosis, and higher scores for items on hopelessness, depressed mood and suicidal thoughts or plans or prior suicidal behaviour. Due to the scoring type of these items ('0' or '1'), there is no true floor effect but rather a low incidence of these factors.
Reliability (internal consistency)
Cronbach's alpha of the total NGASR was .45. For the subscales, the following Cronbach's alpha values were found: Subscale 1 'suicidal mood' (Items 1, 4, 5, 6 ; N = 251) = .68; Subscale 2 'severe mental illness' (Items 3, 10, 13; N = 246) = .42; Subscale 3 'proneness to suicidal behaviour' (Items 7, 12, 13, 14 ; N = 214) = .30 and Subscale 4 'recent stress' (Items 2, 9; N = 249) = .37 As the internal consistency of Subscale 1 'suicidal mood' was at least 'questionable' and close to 'acceptable', it was further used for the exploration of concurrent and predictive validity.
Reliability (inter-rater reliability)
The intraclass correlation (ICC) between the NGASR scored by CPNs and the NGASR scored by psychiatrist or psychiatrist in training is shown in Table 3 .
Construct validity
The PCA showed five factors with an eigenvalue above 1, with an explained variance of 57.3%. Varimax rotation revealed a number of high loadings on each factor, with one item (13: socio-economic deprivation) appearing in two factors. Table 2 (right columns) shows the factor loadings, derived from the rotated component matrix. Factor 1 represents the most pronounced factor ('suicidal mood, 19.0%'), consisting of four items (hopelessness, depression, withdrawal, suicidal intent). Factor 2 ('severe mental illness', 11.2%) includes the two items on psychosis and the item on socio-economic deprivation. Factor 3 ('proneness to suicidal behaviour', 10.2%) consists of four items (previous attempts, current suicide plan, socio-economic deprivation and substance abuse). Factor 4 ('recent psychosocial stress', 9.0%) holds two items on recent social and interpersonal stress, and Factor 5 includes only one item, on family history of serious psychiatric problems or suicide ('family history', 8.0%).
Criterion validity (concurrent validity and predictive validity)
The association between total NGASR score and SIS was highly significant and moderately strong (B = 0.66, SE = 0.19, ß = .66, p = .003). Somewhat better associations were found for Subscale 1 'suicidal mood' (B = 0.89, SE = 0.24, ß = .66, p = .002). Subscale 2 'severe mental illness' and Subscale 4 'recent psychosocial stress' did not show strong nor significant associations with SIS (respectively B = 0.64, SE = 1.10, ß = .13, p = .569 and B = 0.05, SE = 0.72, ß = .02, p = .944), and neither did Subscale 3 'proneness to suicidal behaviour', although this may have 
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International Journal of Social Psychiatry been due to the small number of subjects (B = 0.66, SE = 0.43, ß = .34, p = .142). As shown in Table 4 , the NGASR total score had a highly significant association with the judgement by the psychiatrist or psychiatrist in training on 'suicidal thoughts' or 'suicidal thoughts or plans'. The associations with Subscale 1 'suicidal mood' were somewhat more prominent. Although not significant, the associations with Subscale 2 'severe mental illness' were in the opposite direction. Subscale 3 'proneness to suicidal behaviour' was significantly associated with the clinical judgment about suicidal thoughts and plans. No significant associations turned up for Subscale 4 'recent psychosocial stress'. Associations of NGASR scores and subscale scores with the categories derived from the record notes on suicidality during the half-year follow-up are shown in Table 5 . The associations were clinically relevant but did not reach significance, although the association of Subscale 1 scores ('suicidal mood') and report of suicidal thoughts or plans in the follow-up period reached the level of a statistical trend.
Interpretability
Interpretability was also examined by calculating sensitivity and specificity. Although the sensitivity of the lowest level of the NGASR categories amounted to 100% for the judgment in the psychiatric interview, this was at the expense of a very low specificity. On the other hand, high specificity was attained when using the 'high risk' category as criterion level, but the sensitivity was limited for the judgment in the psychiatric interview, and very low and underpowered for the follow-up records. Using 'high risk' (scores 9 and higher) as criterion impresses as the best achievable option (Table 6 ).
Discussion
In this study, we investigated the structured assessment of suicide risk by use of the NGASR in a psychiatric emergency service. It is being used throughout the world, including Europe, North-America and Asia (Cutcliffe & Barker, 2004) . This instrument has, to our knowledge, been partly psychometrically tested twice, in Japan (Shin et al., 2012) and in Switzerland (Kozel et al., 2007) . In this study, we found that the instrument has good face validity, both on item level and instrument level. Reliability in terms of internal consistency of the four subscales was low (ranging from .34 to .68), as well as for the total scale (.39). Reliability in terms of inter-rater scores was good, .92 for the total scale and between .87 and .96 for the four subscales. The NGASR had good content validity, and construct validity was adequate (five interpretable factors were identified).
Concurrent validity was 0.66 when related to another instrument for assessment of suicidal risk, and good when related to psychiatric interview. Predictive validity was limited (p = .175).
Validity and reliability of the NGASR
The NGASR has shown good results on face validity but poor results on internal consistency. The latter outcome is not overly surprising since the instrument constitutes of a number of quite different items, pertaining more to a checklist than to a psychometric construct. The internal consistency of the NGASR and most of the subscales identified was low, not surprisingly since risk-assessment tools have very heterogeneous factors. The instrument performed, however, quite well on inter-rater reliability and several forms of validity. Predictive validity of the NGASR, as in any other suicide risk assessment so far, is uncertain. Of course, this is the ultimate test for such an instrument, however complicated to investigate. Compared to some other assessments for suicide risk, for example, the BHS (Beck & Steer, 1988) , the SSI (Beck et al., 1979) , the SSI-M (Miller et al., 1986) , the Suicide Intent Scale (Diekstra, 1981) and the Pierce Suicide Intention Scale (Pierce, 1977) , the NGASR performs low on internal consistency. All instruments perform high on inter-rater reliability. What they have in common is the fact that predictive validity for all of these scales has not been established (Bongar et al., 1992) . For future studies, a more elaborate follow-up assessment on suicidality is warranted.
Feasibility
The NGASR was originally developed for use by nurses. Within the described psychiatric emergency service, CPNs are often first to make a suicide assessment, which is why it is important to have an instrument that helps to assess suicide risk, especially for less experienced practitioners. The NGASR should be considered primarily as a checklist, as does appear from the current results, and not as a psychometrically consistent measure, However, both inter-rater validity and concurrent validity were high. Psychometric testing of checklist-type instruments such as the NGASR is complicated in general. These instruments are often used in psychiatric research and practice but do not measure such constructs as for which classic test theory was developed.
While new methods such as Computer Adaptive Testing may improve their psychometric evaluation, these types of instruments may specifically benefit from rigorous assessment of predictive validity and usability.
Suggestions for improvement
After modification, the instrument should be validated again. The item on the presence of terminal illness clearly did not pertain to the current crisis population. Therefore, the applicability of the NGASR items may vary with the type of population: for example, in emergency rooms of general hospitals, this item may yield higher levels of recognition. In preliminary analyses, three more items were added to the NGASR: signs of anxiety and panic, psychomotor agitation and admittance to a psychiatric ward in the past 2 months. These items did not contribute to the internal consistency, nor did they contribute to the robustness of the subscales, or to the concurrent or predictive validity (results available on request).
Application of the NGASR
Because the NGASR is easy in its use, it may be helpful to address many relevant risk factors in the usual interview, and to accomplish a more integral assessment of the suicidal state. Solely relying on scale scores should be discouraged. However, for professionals who enter the field of psychiatric emergency and of assessing suicide risk, the use of the NGASR, SIS or other scales may be instructive. The NGASR may facilitate nurses and other professionals to inform those who make the final, weighted clinical judgement. In future studies, this weighted clinical judgement can possibly be implemented and developed by Computer Adaptive Testing (Gershon, 2005) .
Strengths and limitations of the study
This is the first rigorous psychometric evaluation of the NGASR instrument, making use of a reasonably large sample (n = 252), using multidisciplinary assessment of inter-rater reliability, and applying a number of relevant assessments of concurrent validity. Another asset is the available follow-up data on about a third of the sample, giving some insight into the predictive validity of the NGASR. However, the sample of the concurrent structured assessment was quite small (n = 20), while also the sample of inter-rater assessments could have been larger. Given the number of items in the NGASR, the statistical power to carry out factor analysis is relatively modest. Therefore, one should consider the emerging factor (Items 7, 12, 13, 14) . e NGASR Subscale 4 'recent psychosocial stress' (Items 2, 9). Table 6 . NGASR classification and report on suicidality in psychiatric interview (left columns) and records on suicidality in halfyear follow-up period (right columns). structure, as well as the subscales identified, only as an indication of the underlying structure of the NGASR. Retrospective examination and scoring of patient files by the first author may have been biased, although precautions were taken to prevent this (blinding).
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